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VHHNHUV([WHQVLYHVWXGLHVRQ LGHQWLI\LQJNH\FRPSHWHQFLHV IRUFRQVWUXFWLRQJUDGXDWHVKDYHEHHQFRQGXFWHG LQ WKH
SDVW  \HDUV )RU H[DPSOH D SUHYLRXV UHVHDUFK FRQGXFWHG E\ /HHV >@ VWDWHG WKDW HGXFDWLRQ VKRXOG HQKDQFH
HPSOR\DELOLW\ E\ IRFXVLQJ RQ NQRZOHGJH DQG XQGHUVWDQGLQJ GHYHORSLQJ VNLOOV VHOIHIILFDF\ EHOLHIV DQG VWUDWHJLF
WKLQNLQJDQGUHIOHFWLRQ7KLVVWXG\DOVRIRXQGWKDWHPSOR\HUVYLHZWHDPVSLULWDVPRUHLPSRUWDQWWKDQQXPHUDF\DQG
OLWHUDF\$UFKHUDQG'DYLGVRQ>@LGHQWLILHGFRPPXQLFDWLRQVNLOOVWHDPZRUNVNLOOVLQWHJULW\LQWHOOHFWXDODELOLW\DQG
FRQILGHQFHDV LPSRUWDQW HPSOR\DELOLW\ VNLOOV)DURRTXL DQG$KPHG >@GHYHORSHGDTXHVWLRQQDLUHEDVHG VXUYH\ WR
LGHQWLI\ UHTXLUHG NH\ VNLOOV IURP JUDGXDWLQJ FRQVWUXFWLRQPDQDJHPHQW VWXGHQWV ERWK XQGHUJUDGXDWH DQG JUDGXDWH
OHYHO5DZOLQVDQG0DUDVLQL>@FRQGXFWHGDVXUYH\EDVHGVWXG\RIVNLOOJDSVRQFRQVWUXFWLRQPDQDJHPHQWSURJUDP
LQ8.$UDLQ>@ LGHQWLILHGD UDQJHRIQHFHVVDU\H[SHUWLVH IRUVWXGHQWV WRSUDFWLFHVXFFHVVIXOO\ LQ WKHFRQVWUXFWLRQ
















LQIRUPDWLRQ IURPRQOLQH DGYHUWLVHPHQW SDJHV7KH VHFRQG VHFWLRQGLVFXVVHV WKH UHVXOWV FROOHFWHG7KH ODVW VHFWLRQ
FRQFOXGHVWKLVUHVHDUFKDQGGHVFULEHVWKHIXWXUHVWHSV
0HWKRGRORJ\





2.1. Text processing 
7KH ILUVW VWHS RI WKH GHYHORSHG PHWKRG LV WR SUHSDUH MRE DGYHUWLVHPHQWV LQ EXON $ FRPSXWHU SURJUDP ZDV
GHYHORSHG WRVHDUFK0RQVWHUFRPDQG,QGHHGFRPEHWZHHQ2FWDQG-XO\IRUFRQVWUXFWLRQUHODWHG MREV
0RUH WKDQ  MRE DGYHUWLVHPHQWV ZHESDJHV ZHUH GRZQORDGHG GXULQJ WKLV WLPH SHULRG 7KH GRZQORDGHG
ZHESDJHVZHUHSUHSURFHVVHGE\ UHPRYLQJ WKH+70/ WDJVDQG VSHFLDO FKDUDFWHU7KLV LVEHFDXVHPRVWRI WKH MRE
DGYHUWLVHPHQWVZHESDJHVDUHZULWWHQLQ+70/ZKLFKXVHVRSHQFORVHGWDJVWRLQGLFDWHZHESDJHFRPPDQGVLH
³´DQG³!´%\UHPRYLQJ WKRVH+70/WDJV WKHFRPSXWDWLRQDOEXUGHQRI WKH LQIRUPDWLRQH[WUDFWLRQ LVUHGXFHG
:HDOVRXVHG1DWXUDO/DQJXDJH7RRONLW1/7.>@WRVHJPHQWWKHWH[WLQWRLQGLYLGXDOVHQWHQFHV$WWKHHQGRIWKLV
VWHSWKHGRZQORDGHGMREDGYHUWLVHPHQWVZHUHSURFHVVHGLQWRDODUJHSRRORIVHQWHQFHVHWGHQRWHGE\ܵ ൌ ሼݏଵǡ ݏଶǡ ǥ ሽ
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ܺ ൌ ሺݔଵǡ ݔଶǡ ǥ ǡ ݔ௡ሻ














1. “must”  
2. “skills”
3. “must have”  
4. “written skills”  
 “must have”, “have excellent”, “excellent communication”, “communication and”, “and written”, “written 
skills”

7KH LQWXLWLRQ VWDQGLQJEHKLQG WKLV LV WKDW LI D VHQWHQFH VWDUWVZLWK RU HQGVZLWKRU FRQWDLQV WKHZRUGV³PXVW
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݌ሺݏ א ௜ܵȁܺሻ ൒ ݌൫ݏ א ௝ܵȁܺ൯ǡ ݂݋ݎ݆ א ሼͲǡͳሻܽ݊݀݆ ് ݅

$FFRUGLQJWR%D\HV7KHRUHP
݌ሺݏ א ௜ܵȁܺሻ ൌ




6LQFH݌ሺܺሻLVDFRQVWDQWIDFWRUZKLFKLVHTXDOIRUDOOFODVVHVRQO\WKHQXPHUDWRU݌ሺܺȁݏ א ௜ܵሻ݌ሺݏ א ௜ܵሻQHHGWREH
FDOFXODWHG%RWKRI WKHVH WZRYDOXHV݌ሺܺȁݔ א ௜ܵሻDQG݌ሺݏ א ௜ܵሻ FDQEHFDOFXODWHG IURP WKHGDWD VHW+RZHYHU LW
FDQEHYHU\FKDOOHQJLQJWRFRPSXWH݌ሺܺȁݏ א ௜ܵሻ,IHDFKFRPSRQHQWݔ௜RIܺFDQKDYHRQHRIݎYDOXHV WKHUHZRXOG
EHݎ௡FRPELQDWLRQV WR FRQVLGHU IRU HDFKFODVV ,QRUGHU WR VLPSOLI\ WKH FDOFXODWLRQ WKH DVVXPSWLRQRI FRQGLWLRQDO
LQGHSHQGHQFHZDVPDGH,QRWKHUZRUGVIRUHDFKFODVVWKHDWWULEXWHVDUHDVVXPHGWREHLQGHSHQGHQW7KHFODVVLILHU
UHVXOWLQJIURPWKLVDVVXPSWLRQLVNQRZQDVWKH1DLYH%D\HVFODVVLILHU7KLVDVVXPSWLRQOHDGVWR










2.3. Topic model 
2QFHWKHTXDOLILFDWLRQVHQWHQFHVDUHH[WUDFWHGZHDSSOLHGWKH/DWHQW'LULFKOHW$OORFDWLRQ/'$WRSLFPRGHOWR
LGHQWLI\ WKH VNLOOV7KLVPRGHO LV DSRSXODUPHWKRG IRUPRGHOLQJ WHUP IUHTXHQF\RFFXUUHQFHV IRU GRFXPHQWV LQ D
JLYHQ FRUSXV$ WRSLF EDVLFDOO\ FRQVLVWV RI D VHW RIZRUGV WKDW FRRFFXU IUHTXHQWO\$ GRFXPHQW LV GHVFULEHG DV
PL[WXUHRIGLIIHUHQWWRSLFV,QWKLVVWXG\WKHTXDOLILFDWLRQVHQWHQFHVDUHWUHDWHGDVWKHGRFXPHQWVDQGWKHVNLOOVDUH





,Q WKLV FDVH VWXG\ ZH DSSOLHG WKH DERYH PHWKRGRORJ\ RQ PRUH WKDQ  FRQVWUXFWLRQ UHODWHG MRE
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a. “Ability to communicate effectively both verbally and in writing.” 
b. “Great interpersonal and communication skills (both verbal and written), the ability to interface 
and influence at all levels of an organization.” 
c. “Good verbal and written communication skills, as well as respect for customers and co-workers 
are a must.” 
 'HJUHHVW WRSLF LQ7DEOHVW WRSLF LQ7DEOHWK WRSLF LQ7DEOHVW WRSLF LQ7DEOHWK WRSLF LQ
7DEOHLQFOXGLQJZRUGVOLNHFRQVWUXFWLRQGHJUHHHQJLQHHULQJPDQDJHPHQWSUHIHUUHGUHODWHGEDFKHORU
ILHOGHTXLYDOHQWFLYLOHWDO([DPSOHVDUH
a. ³Bachelor’s degree in Construction Management or Engineering” 
b. “Bachelors or higher degree in an engineering or construction related discipline” 
c. “Four-year college degree in Engineering, Construction Science or related field or equivalent 




a. “Strong management, leadership and teamwork skills.” 
b. “Must be pro-active, adaptable and able to motivate team members.” 
c. “Must be able to work as part of a team.” 
 0LFURVRIWRIILFHVRIWZDUHQGWRSLFLQ7DEOHWKWRSLFLQ7DEOHUGWRSLFLQ7DEOHWKWRSLFLQ7DEOH
UG WRSLF LQ7DEOH LQFOXGLQJZRUGV OLNHFRPSXWHUPLFURVRIWZRUGSURMHFWRIILFH H[FHO VRIWZDUH
SURILFLHQWZRUNLQJXVHHWDO([DPSOHVDUH
a. “Personal computer knowledge, including Microsoft Word and Excel.” 
b. “Proficient in Microsoft Excel & Word.” 
c. “Proficiency with all MS Office products (Word, Excel, PowerPoint, etc.” 
7KHUH DUH DOVR VNLOOV WKDW DUH SDUWLFXODUO\ GHPDQGHG E\ D FHUWDLQ MRE W\SH )RU H[DPSOH WKH DELOLW\ WR XVH
3ULPDYHUDDQGWKHNQRZOHGJHRI&ULWLFDO3DWKDUHLGHQWLILHGDVVFKHGXOHUV¶VNLOOVLQWKHWKDQGQGWRSLFVRI7DEOH
([DPSOHVUHODWHGWRWKRVHWRSLFVLQFOXGH
• “Experience with Primavera is required” 
• “Intermediate level knowledge of Microsoft Office and P6 Primavera Scheduling Program” 
• “minimum of 5 years direct experience in applying scheduling principles to construction projects using the 
Primavera suite of software” 
• “Able to run and analyze the schedule Critical Path” 
• “5-10 years proficient knowledge in Primavera and Critical Path Methodology.” 
• “Five years experience with all aspects of Critical Path Method scheduling and its application, etc.” 
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([DPSOHVRIMREDGYHUWLVHPHQWVDUH
• “A bachelor’s degree in Engineering is required and Professional Engineering License in good standing 
with at least one state is preferred.” 
• “Professional Engineering (PE) license and/or PMP certification (preferred)” 
• “An advanced Degree in Engineering, Engineering Management or MBA and a Professional Engineer 
license (PE) is preferred.” 

7KHDELOLW\ WRUHDGVSHFLILFDWLRQDQGGUDZLQJV LV UHTXLUHGE\ WKHFRVWHVWLPDWRUSRVLWLRQWK WRSLF LQ7DEOH
([DPSOHVDUH
• “Working knowledge of drawing systems and ability to coordinate specifications and drawings” 
• “Experience in CAD and/or other digital drawing tools helpful” 
• “Problem solving issues and questions related to drawing and specifications” 
)RUSURMHFWPDQDJHU WKHDELOLW\ WRXQGHUVWDQGFRQWUDFW LVDOVRLGHQWLILHGLQ WKHQGWRSLFRI7DEOH([DPSOHV
DUH
• “Assists in conducting fee negotiations, preparing contract agreements and is sufficiently familiar with all 
agreements between the firm and the client to effectively manage the project in a professional and 
economic manner”  
• “Knowledge of contract services and contract terms and conditions”  





































 NQRZOHGJHFRQVWUXFWLRQ ZRUNLQJFRQWUROHTXLSPHQW PDLQWHQDQFH EXLOGLQJ V\VWHP FRVWHOHFWULFDO
 GHJUHHSUHIHUUHGPDQDJHPHQWFRQVWUXFWLRQILHOGUHODWHGHQJLQHHULQJH[SHULHQFHEDFKHORUFROOHJH


























 VNLOO VWURQJFRPPXQLFDWLRQZULWWHQH[FHOOHQWJRRGRUJDQL]DWLRQDOYHUEDO LQWHUSHUVRQDORUDO
&RQFOXVLRQ
,QGHYHORSLQJFDUHHUSDWKZD\VLQFRQVWUXFWLRQLQGXVWU\LWZLOOEHLPSRUWDQWWRJLYHVWXGHQWVVNLOOVHWVZKLFKFDQ
EHXVHIXO LQ WKHLU IXWXUHFDUHHU ,QDGGLWLRQ WR WKHH[LVWLQJFXUULFXOXP LW LVDOVR LPSRUWDQW WR ORRNDWDGGLQJPRUH
LQGXVWU\ QHHGHG VNLOOV 7KLV UHVHDUFK DLPV WR SURYLGH LQVLJKWV LQWR WKH VNLOO VHWV WKURXJK WH[W PLQLQJ WKH RQOLQH
LQIRUPDWLRQVRXUFHV,QWKHFDVHVWXG\WKHSURSRVHGPHWKRGRORJ\LVDEOHWRHIIHFWLYHO\H[WUDFWVNLOOVHWVIURPRQOLQH
MREDGYHUWLVHPHQWV7KHVDPHPHWKRGRORJ\FDQEHDSSOLHGWRMRESRVLWLRQVLQRWKHULQGXVWULHV
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